A straightforward approach to the synthesis of 20-homo tylosin (8) This paper is dedicated to Professor Satoshi Omura, President of Kitasato Institute, Tokyo, on the occasion of his 60th birthday, for his immensecontribution to the study of antibiotics.
16-membered macrolide antibiotics1}, we decided to explore further the chemistry of tylosin (1) . This macrolide has a two-carbon side chain of crucial biological importance under the form of an acetaldehyde. Wewere interested in performing basic modifications to the side-chain by both lengthening and shortening it by one carbon atom. Thus, our major target molecules were 20-homo tylosin (8) and 20-nor tylosin (12).
Results and Discussion
A straightforward approach to the synthesis of 20-homo tylosin (8) was attempted from the known 20-(9-tosyl relomycin (3)2) by potassium cyanide treatment and subsequent D1BALmediated regiospecitic reduction of the intermediate 20-C-cyano-20-deoxy relomycin (5).
The latter could be prepared in 44% yield when 2'-(9-acetyl-20-(9-tosyl relomycin (4) was treated overnight at 60°C by two equiv. of potassium cyanide in acetonitrile in the presence of 2equiv. of crown ether and under vigorous stirring (sonication), followed by methanol induced 2'-de-0-acetylation. However, surprisingly, DIBALtreatment of 5 under a variety of conditions led only to the recovery of the starting 20-C-cyano compound. Therefore, as a new approach towards 20-homo tylosin (8), we decided to investigate a strategy based on the reaction of a,jS-epoxy sulfones with hydride ion3) for the chain elongation process. Carbonyl compounds have been reported to This paper is dedicated to Professor Satoshi Omura, President of Kitasato Institute, Tokyo, on the occasion of his 60th birthday, for his immensecontribution to the study of antibiotics. furnish a,/?-epoxy sulfones on treatment with chloromethyl /?-tolyl sulfone in the presence of potassium /-butoxide3'4). Such a reaction, from unprotected tylosin (1), using 1 equiv. of /-BuOK gave an isomeric mixture of a,/?-epoxy sulfones (6) in 69% yield. Treatment of 6 with 1 equiv. ofNaBH4 afforded 20-homo relomycin (7) and pyridinium chlorochromate oxidation of the latter gave the desired 20-homo tylosin (8). The yield of the last two steps, 30% and 20% respectively, was unsatisfactory. However, no improvementwas attempted in view of the poor antibacterial properties of 20-homo tylosin (8). Structural proof for the latter was derived from its mass spectrum, indicating the incorporation of one more CH2group relative to tylosin and a general increase by 14 units in the fragmentation pattern of the parent macrolide involving its C-6 side-chain. Also, as expected, C-19 and C-20 moved to high and low field respectively with respect to these signals in the 13C NMR spectrum of 15).
In order to prepare 20-nor tylosin (12), a promising intermediate appeared to be 6-vinyl tylosin (10) (20-deoxy-19,20-didehydro tylosin). The latter was available by m-chloroperbenzoic acid-mediated elimination reaction of selenide 96) with an overall yield of 45% from relomycin (2). However, various attempts, aiming at transforming 10 into 20-nor tylosin 12, via 19 (R or S)-hydroxy relomycin, using OsO4/NaIO4 or OsO4/ NaClO3 followed by Pb(OAc)4 treatment, were found unsuccessful. XHand 13C NMRspectra were recorded in CDC13on a Bruker 200 MHzspectrometer. Thin layer chromatography (TLC) was performed using E. Merck plates of silica gel 60 with fluorescent indicator in CH2C12-CH3OH-NH4OH (90 : 9 : 1.5). Visualization was effected by spraying plates with 5% H2SO4 in ethanol followed by heating at 120-140°.
The term "usual work-up" means CH2C12 extraction, followed by washing with a diluted NaHCO3 water solution, drying of the organic phase over Na2SO4and evaporation under reduced pressure.
In Vitro Evaluation
These data were obtained by the standard microdilution methodology.
20-C-Cyano-20-deoxy-relomycin (5) To asolutionof3 (1.25 g, 1.17mmol) inacetone (20ml) were added acetic anhydride (500 fil) and the mixture was stirred overnight at roomtemperature. After concentration and the usual work up of the residue, 99%pure 
To a solution of9 (10g, 9.1 mmol) in dichloromethane Compound 15 (503mg, 0.46mmol) was refluxed for 3 hours in methanol (50ml).
After concentration of the solution, 4",4"'-di-0-acetyl-2",3"-didehydro-3"-deoxy-tylosin (16) (474 mg) was obtained. The latter was dissolved in anhydrous methanol (5ml) and to this solution was added guanidine ( 30mg, 0.5 mmol)and the mixture was stirred at room temperature 
